Physical inactivity and poor cardiorespiratory fitness is strongly associated with an increased risk of premature disease and death (Lakka et al. 2003) . Although the relationship between life-threatening health consequences and physical inactivity has been clearly established, the majority of adults continue to lead sedentary lifestyles (Flegal et al. 2002) . In the US, approximately one-half of university students' do not meet current physical activity (PA) recommendations (Irwin 2004 ) and one-third are classified as either overweight or obese (American College Health Association 2005).
World Health Organization (WHO) predicts that the majority of deaths by broad cause (59%) are from non-communicable diseases (NCDs).
The current understanding is that PA and physical fitness are reciprocally related and that they exert independent effects on health. Health is also an important factor for academic achievement at school (Novello et al. 1997) and in higher education (Tsouros et al. 1998) . The academic achievements of students in higher education institutions face dual , and majority of the respondents (93%) are within normal range of WC. The prevalence of underweight was 13.5% and overweight/obese was 20.2%. The blood glucose levels of respondents were within the normal range (94.4%) and about 5% of female respondents had moderate anaemia. More than 70% of the males and 25% of the females had poor VO 2 max levels (aerobic capacity). In summary, the present results suggest the necessity of health promotion programme focusing on physical activity and nutrition for university students.
Physical Fitness and Metabolic Profile among Malay Undergraduates of a Public University in Selangor Malaysia
challenges namely the continuous changes in the demographic pattern of the student and economy (Ansari et al. 2010) . Poor school performance is associated with health-compromising behaviors and physical, mental, and emotional problems (Symons & Cinelli 1997) . School performance is also compromised by poor nutrition, substance abuse, sedentarylifestyle, violence and depression (Ansari et al. 2010) . Thus, healthy eating and an active lifestyle must be incorporated in daily life for better life and it must start from young. Practicing a good health-related fitness is related to lower risk of disease and improved quality of life. Evidence suggests that maintenance of a healthy weight throughout the lifespan is a key component for protection against non-communicable diseases (NCDs).
The physical fitness among Malaysian university students information is lacking. There was a need to identify and evaluate physical fitness among university students, which will be reference data for future health intervention studies among university students. Therefore, the purpose of the present study was to determine morphological fitness (body fat % or BF %; Body Mass Index or BMI; and waist circumference or WC), metabolic fitness (blood glucose, lipid profiles and haemoglobin) and aerobic capacity (VO 2 max) among a selected public university in Shah Alam Selangor Malaysia.
MATERIALSAND METHODS

Study Design
This was a cross-sectional study undertaken among first year students at University Technology MARA (UiTM), Shah Alam during the academic session of the years 2010 to 2012. Ethical approval was obtained from the Ethics Committee of the Faculty of Medicine and Health Science, University Putra Malaysia (UPM). According to the sample size formula; n = 50 + 8 m (Cochran 1977) , where "m" is equal to the number of independent variables, the sample size derived was 324 respondents.
After adding a non-response rate of 20%, a total of 390 students were needed for the study. A list of first year students was obtained from the assistant registrar of the faculty, which showed that there were almost 900 students on the list. A 'systematic random sampling' approach was adopted whereby every alternate student on the list was selected. Later, these students were contacted via email or telephone, and briefed about the study. Those who had current acute illness such as fever and influenza or any chronic disease, had participated in other research projects, or who were more than 25 years old were excluded from the study. In due course after following the inclusion and exclusion criteria, a total of 324 respondents met the inclusion criteria and responded to the data collection. Data protection and confidentiality were observed at all times. A respondent's information sheet was attached to each questionnaire, and respondents were asked to read the information sheet and keep it for future reference. Respondents were also asked to sign a consent form once they agreed to participate in the study. The information on the respondents' personal attributes, such as gender, age, university entry level (matriculation, A-level and O-level), place of accommodation (campus or off-campus), allowance sufficiency with a four-point response scale (Ansari et al. 2010) (1 = "always insufficient", 4 = "always sufficient") and scholarship (yes or no) were recorded using the self-administered questionnaire.
The respondents' stature was measured using a non-stretchable stadiometer (SECA 201, Germany). Weight was measured by an Omron HBF-514C full body composition sensing monitor and scale (OMRON, Japan). The waist circumference (WC) was measured using a non-stretchable measuring tape, and BF% was measured using a bioelectrical impedance analysis (BIA) technique using the Omron HBF-514C (OMRON, Japan). The BMI (kg/m 2 ) was calculated using the individual's height and weight, and classified according to WHO (WHO 2006 (McArdle et al. 1972) . Respondents were required to do light warmingup activities prior to actual measurements.
RESULTS AND DISSCUSION
A total of 324 Malay respondents were recruited, the majority of whom were females (n = 167; 51.4%). The mean age (±S.D.) of the respondents' was 21.77 ± 1.1 years old, with almost half of them (50.1%) at the age of 22 years. The present study revealed that the respondents had varying background education levels such as diploma (45.5%), STPM (A-level equivalent) (28.6%), SPM (O-level) (23.4%) and matriculation (2.5%). The majority of the respondents lived on campus (63.0%), additionally most of the respondents received scholarships (79.3%) to pursue their studies.
T h e m e a n ( ± S D ) o f B M I o f t h e respondents was 22.5 ± 4.18 (kg/m 2 ). The findings are similar to another local university study (Quah & Zaitun 2005) . Although the majority of the respondents were of average BMI, 14% of the respondents were underweight and 21% were overweight and obese (Table 1) . However, the mean (±SD) BMI of the male students (23.0 ± 3.9 kg/m 2 ) was slightly higher than that of female students (22.0 ± 4.3 kg/m 2 ). Similar findings were also reported in another study (Saat et al.2010 . It is generally believed that young females desire to lose weight while young males basically The majority of the respondents (93%) were in the normal WC range. The mean (± SD) of WC was 74.3 ± 9.01 (cm) for males and 68.7 ± 9.77 (cm) for females, which were within the normal range. The Malaysian NCD surveillance (MyNCDs-1) among 2572 Malaysian adults (25-64 years old) using the International Diabetes Federation (IDF) cutoff points, reported a higher prevalence of abdominal obesity at 48.6% for women and 40.7% for men (Disease Control Division, Ministry of Health 2006). The difference in the present study might be attributed to the larger proportion of the younger age group from 18 to 25 years old. Nevertheless, the present study revealed that WC was comparable other local university students (Gan et al. 2011) . The mean body fat percentages (BF%) of the male and female respondents was 16.4 ± 5.98% and 26.0 ± 5.50%, respectively.
The mean (± SD) blood glucose (5.7 ± 0.95 mmol/l) was within the normal range, based on Clinical Practice GuidelinesManagement of Type 2 Diabetes Mellitus 2009, for 94.4% of the respondents, and there was no significant difference observed within each gender. In addition, in the present study, the glucose reading was similar to fasting blood glucose of Malaysians in 2008 (Lee et al. 2010 ). Table 2 , the mean (± SD) of the respondents' serum total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides were 4.3 ± 0.79 (mmol/l), 0.8 ± 0.18 (mmol/l), 3.0 ± 0.59 (mmol/l) and 1.1 ± 0.62 (mmol/l), respectively. The current findings reveal that total cholesterol levels were lower when compared with data on Malaysian lipid profiles in 2008 (Lee et al. 2010) , which may be due to the younger age group (18-25 years old) in the present study. While, in haemoglobin measurement (Table 3) , mild or moderate anaemia was reported in the current study (34.5%), which is slightly higher when compared to another study conducted in Tuaran District of Sabah (Leng et al. 2004) . Table 2 . Lipid profile of the respondents (n = 162).
As presented in
Lipid ( The majority of the respondents had poor aerobic capacity (70.7% males and 25.7% females) ( Table 4) . It is also noted that the male respondents generally had a higher VO 2 max than their female counterparts. The VO 2 max values of the present study (51.17 ± 3.93 ml/kg/min) were lower when compared with another study (56.8 ± 3.5 ml/kg/min) (Singh et al. 1989 ).
Although our study relied on the inclusion of a large, convenient sample, a major limitation still exists, data were self-reported and crosssectional (does not infer causal relationships). The limited blood samples are obtained that may not be able to give comprehensive metabolic profiles. The aerobic capacity measurement may need to include lab protocol using treadmill to obtain actual aerobic capacity. Food consumption should have been obtained which will able to portray the eating habits as well as energy consumption. Due to the lack of direct physical activity and food consumption assessment in our current study, concrete evidence to support this finding requires further investigation.
The metabolic risk factors for cardiovascular disease and Type 2 diabetes are increasingly apparent in young adults (Ramachandran et al. 2012) . There is no data available on physical fitness among younger age group in Malaysia. Physical fitness and physical activity are strong determinants for health outcomes. In fit individuals, confer a lower metabolic risk profile. It is noted from recent National Health Morbidity Survey (NHMS), Malaysian are generally inactive and non-communicable disease increasingly apparent in adults (National Health and Morbidity Survey 2011). The respondents' blood profiles were good; BF% and WC are within normal range. Conversely, the poor aerobic capacity, which means they are not physically fit, may predispose to non-communicable disease in future.
CONCLUSION
The current study provides important insight into the level of physically active lifestyles and metabolic profile in the university-aged population, revealed that the respondents in this study have low physical fitness level, and there is evidence of under-as well as overnutrition (overweight and obese) issues among undergraduates. Despite knowing the health benefits associated with an active lifestyle, the majority of young adults do not engage in sufficient levels of physical activity. Increasing physical activity and obesity prevention has been identified as the top priorities in the national health agenda, which may require additional focus among university students. PA needs to be increased and emphasized during university life because it is likely that the undergraduates may persist in this low level of PA, or even decrease it further in the years following graduation. Establishing healthy lifestyle from the time they are in university would ensure that they are in better health when they enter the workforce where stress levels and time demands will be even greater. Additionally, it is also important that varsity-aged students are educated concerning how important is the simple height and weight measurement to calculate the BMI and understand that this measure is abasic healthscreening tool. On the other hand, the university should also incorporate a health promotion programme propounding PA and nutrition into the university's general education requirements.
